CONTENTS 


Volume 25, Number 1 
January 1994 
i Editorial 
3 Introduction: Symposium on ‘Cultivation of Atlantic salmon’ 
9 Environmental and biological factors affecting growth dynamics in relation to smolt- 
ing of Atlantic salmon, Salmo salar L. 
R. L. SAUNDERS, J. DUSTON & T. J. BENFEY 
21 Influence of vitamin C on the immune system of salmonids 
V. VERLHAC & J. GABAUDAN 
37 Growth and feed utilization efficiencies of seawater Atlantic salmon, Salmo salar L.., 
fed a diet containing supplementary enzymes 
C. G. CARTER, D. F. HOULIHAN, B. BUCHANAN & A. I. MITCHELL 


47 Immune genes of the Atlantic salmon, Salmo salar L.: application of modern mol- 
ecular genetic techniques to the study of antibodies and major histocompatibility 
complex antigens 
I. HORDVIK 


Macrobenthos: before, during and after a fish farm 
P. J. JOHANNESSEN, H. B. BOTNEN & @. F. TVEDTEN 


The role of behaviour in determining salmon growth and development 


N. B. METCALFE 
Reproductive strategies in Atlantic salmon, Salmo salar L. 
J. E. THORPE 
Genetic effects of selection on polygenic traits with examples from Atlantic salmon, 
Salmo salar L. 
H. B. BENTSEN 
Survival, growth and feeding of Atlantic salmon, Salmo salar L., smolts after trans- 
fer to sea water in relation to the failed smolt syndrome 
L. STRADMEYER 
Characteristics of carotenoid distribution in various tissues from red- and white- 
fleshed chinook salmon, Oncorhynchus tshawytscha (Walbaum) 
S. ANDO, N. FUKUDA, Y. MORI, A. SUGAWARA & W. R. HEARD 
Farming of salmonids in Russia 
L. A. DUSHKINA 
127 Abstracts of papers presented 
132 Titles of papers presented 


Volume 25, Number 2 
February 1994 


133 Induction of heterozygous and homozygous diploid gynogenesis in Betta splendens 
(Regan) using hydrostatic pressure 
S. KAVUMPURATH & T. J. PANDIAN 


= 


Effects of nutritional enhancement of live food organisms on growth and survival of 
barramundi, Lates calcarifer (Bloch), larvae 
M. A. RIMMER, A. W. REED, M. S. LEVITT & A. T. LISLE 


Effect of dried algae diets on conditioning and fecundity of Manila clam, Tapes 
philippinarum (Adams and Reeve) 
1. LAING & J. LOPEZ-ALVARADO 


Apparent digestibility coefficients for common feed ingredients in formulated diets 
for tropical catfish, Mystus nemurus (Cuvier & Valenciennes) 

M. S. KHAN 

The impact of nutritional factors on the immune system in Atlantic salmon, Salmo 
salar L.: a review 

R. WAAGBO 

Osmoregulatory ability of anadromous Arctic charr, Salvelinus alpinus (L.), migrating 
towards the sea 

M. HALVORSEN, A. M. ARNESEN, K. J. NILSSEN & M. JOBLING 

Effect of temperature and feed ration on energy utilization in large rainbow trout, 
Oncorhynchus mykiss (Walbaum) 

T. MAKINEN 


Volume 25, Number 3 
March 1994 


235 


245 


The use of model ponds to evaluate phytoplankton blooms and benthic algal mats 
for Penaeus monodon Fabricius culture 
G. L. ALLAN & G. B. MAGUIRE 


Efficacy of human chorionic gonadotropin (hCG) and crude pituitary extract of fish 
and frog in oocyte maturation and ovulation in African catfish, Ciarias gariepinus 


Burchell, 1822 and Clarias anguillaris L., 1762 

N. M. INYANG & M. HETTIARACHCHI 

A variable growth rate modification of von Bertalanffy’s equation for aquaculture 
R. R. SPRINGBORN, A. L. JENSEN & W. Y. B. CHANG 

Water-soluble vitamin requirements of tilapia: ascorbic acid (vitamin C) requirement 
of Nile tilapia, Oreochromis niloticus (L.) 

A. K. SOLIMAN, R. J. ROBERTS & K. JAUNCEY 

The effect of dietary lipid and lecithin levels on the growth, survival, feeding 


efficiency, production and carcass composition of post-larval Penaeus monodon 
Fabricius 


M. R. P. BRIGGS, J. H. BROWN & C. J. FOX 


Essential fatty acid requirements of larval gilthead sea bream, Sparus aurata (L.) 
C. RODRIGUEZ, J. A. PEREZ, M. S. IZQUIERDO, J. MORA, A. LORENZO & H. FERNANDEZ- 
PALACIOS 

Cage culture development and its role in aquaculture in China 

HU BAO-TONG 


Effect of Penaeus monodon-type baculovirus (MBV) on survival and growth of 
larval Penaeus monodon Fabricius 

P.-S. CHANG & S.-N. CHEN 

Metabolizable energy from dietary carbohydrates in turbot, Scophthalmus maximus 
(L.) 


M. NIJHOF & T. P. BULT 


167 

175 
199 
213 
iy 
259 
269 
279 

4 295 

305 

311 

319 


Sex reversal in the genus Oreochromis: optimization of ferminization protocol 
S. ROSENSTEIN & G. HULATA 


Short Communications 


The effect of chromic oxide (Cr2O3) on faecal lipid and intestinal microflora of 
seawater-reared Arctic charr, Salvelinus alpinus (L.) 
E. RINGO 


Rapid flow cytometry method for ploidy determination in salmonid eggs 
D. LECOMMANDEUR, P. HAFFRAY & L. PHILIPPE 


Proximate composition of the South African abalone, Haliotis midae (Haliotidae: 
Gastropoda) 
J. KNAUER, T. HECHT & J. R. DUNCAN 


Volume 25, Number 4 
May 1994 


355 


363 


The aquaculture of freshwater prawn, Macrobrachium malcolmsonii (Milne Edwards), 
at farmers’ level in Pakistan 

M. YAQOOB 

Growth rates of the common wolffish, Anarhichas lupus L., and spotted wolffish, 
A. minor Olafsen, in captivity 

E. MOKSNESS 


Masculinization of fighting fish, Betta splendens Regan, using synthetic or natural 
androgens 

SOOSAMMA KAVUMPURATH & T. J. PANDIAN 

Maintenance of genetic variation in hatchery stocks of Atlantic salmon, Salmo salar 
L.: experiences from the River Bush, Northern Ireland 


W. W. CROZIER 

Allozyme variation in riverine and lacustrine populations of Macrobrachium nippo- 
nense (de Haan) 

J. T. Y. WONG & B. J. MCANDREW 

Induced spawning of maturing Indian catfish, Clarias batrachus (L.), using low doses 
of steroid hormones and salmon gonadotropin 

S. HAIDER & N. V. RAO 


‘On-pituitary’ injection: a novel method for the in vivo investigation of secretory 
function of the pituitary gland in the common carp, Cyprinus carpio L. 

T. MIKOLAJCZYK, I. ROELANTS, M. SOKOLOWSKA, R. GORKA & P. EPLER 

Effect of synthetic GnRH analogues and dopamine antagonists on the maturation of 
Pacific mullet, Mugil so-iuy Bas. 

A. I. GLUBOKOV, J. KOURIL, E. V. MIKODINA & T. BARTH 

Optimum feeding rate, and energy and protein maintenance requirements of young 
Clarias batrachus (L.), a cultivable fish catfish species 

M. A. HASSAN & A. K. JAFRI 

Influence of hunger level and food availability on the spatial distribution of Atlantic 
salmon, Salmo salar L., in sea cages 

J.-E. JUELL, A. FERNG, D. FUREVIK & 1. HUSE 

Effect of feeding intensity on food intake and growth of Atlantic salmon, Salmo 
salar L., in sea cages 

J.-E. JUELL, A. BJORDAL, A. FERNO & 1. HUSE 


| 
373 
393 
401 
409 
419 
427 
439 
453 


Volume 25, Number 5 
June 1994 


465 


475 


483 


Effects of L-lysine supplementation of diets with different protein levels and sources 
on channel catfish, /ctalurus punctatus (Rafinesque) 

S. C. BAI & D. M. GATLIN Il 

A note on the behaviour of the Atlantic halibut, Hippoglossus hippoglossus (L.), in 
cages 

F. J. MARTINEZ CORDERO, M. C. M. BEVERIDGE, J. F. MUIR, D. MITCHELL & M. GILLESPIE 
The use of fresh food supplements to ameliorate moulting difficulties in lobsters, 
Homarus gammarus (L.), destined for release to the sea 

Y. O. ALI & J. F. WICKINS 

Use of duckweed (Lemna sp.) grown in sugarmill effluent for milkfish, Chanos 
chanos Forskal, production 

D. M. OGBURN & N. J. OGBURN 

Morphometric and meristic characters in salmon, Salmo salar L., trout, Salmo trutta 
L., and their hybrids 

N. P. WILKINS, H. P. COURTNEY, E. GOSLING, A. LINNANE, C. JORDAN & A. CURATOLO 
Macro-economic factors influencing world aquaculture production 

A. F. BORN, M. C. J. VERDEGEM & E. A. HUISMAN 

Adaptations of the feeding behaviour of larvae of the sea bass, Dicentrarchus labrax 
(L.), to an alternating live-food/compound-food feeding regime 

G. BARNABE & A. GUISSI 

Outdoor turbidostat culture of the marine microalga Tetraselmis sp. 

E. MOLINA GRIMA, F. GARC{A CAMACHO, J. A. SANCHEZ PEREZ, A. CONTRERAS GOMEZ & 
F. VALDES SANZ 


Short Communication 


Multi-level refuge utilization by the freshwater crayfish Cherax destructor Clark 
(Decapoda: Parastacidae): a potential harvest and sampling technique 
B. D. MITCHELL, R. 0. COLLINS & C. M. AUSTIN 


Volume 25, Number 6 
July 1994 


565 


571 


579 


585 


Electrophoretic characterization of three hatchery-reared strains of rainbow trout, 
Oncorhynchus mykiss (Walbaum) 
B. C. C. WANGILA 


Effects of varying salinities on the toxicity of potassium permanganate to larval and 
juvenile striped bass, Morone saxatilis (Walbaum) 
I. S. REARDON & R. M. HARRELL 


Larvae of Australian bass, Macquaria novemaculeata (Steindachner 1866), can survive 
low salinities within 7 days of hatching 
J. B. BURKE 


Use of genetic markers in growth testing of common carp, Cyprinus carpio L., 
carried out over 2 or 3 year cycles 

R. GROSS & G. W. WOHLFARTH 

Effects of manure fertilization frequency on pond culture of the freshwater prawn, 
Macrobrachium rosenbergii (de Man) 

M. H. MACLEAN, J. H. BROWN, K. J. ANG & K. JAUNCEY 


497 
505 
519 
537 
547 


671 


Growth of control and androgen-treated Nile tilapia, Oreochromis niloticus (L.), 
during treatment, nursery and grow-out phases in tropical fish ponds 

B. W. GREEN & D. R. TEICHERT-CODDINGTON 

Microflora of Arctic charr, Salvelinus alpinus (L.): gastrointestinal microflora of 
free-living fish and effect of diet and salinity on intestinal microflora 

E. RINGO & E. STROM 

Effects of the protein:energy ratio in isocaloric diets on the growth of Cichlasoma 
managuense (Giinther 1869) 

J. B. ULLOA ROJAS & M. C. J. VERDEGEM 


Differences in performance, flesh composition and water output quality in relation 
to density and feeding levels in rainbow trout, Oncorhynchus mykiss (Walbaum), 
farming 

1. ZOCCARATO, G. BENATTI, M. L. BIANCHINI, M. BOCCIGNONE, A. CONTI, R. NAPOLITANO 
& G. B. PALMEGIANO 

A dietary effect on some cellular and humoral blood parameters of rainbow trout, 
Oncorhynchus mykiss (Walbaum) 

C. SCHIPPERS, J. B. ULLOA ROJAS, G. H. R. BOOMS, M. A. M. MACHIELS, M. C. J. VERDEGEM 
& J. H. BOON 

Use of mixed feeding schedules in fish culture: field trials on catla, Catla catla 
(Hamilton-Buchanan), rohu, Labeo rohita (Hamilton), and common carp, Cyprinus 
carpio L. 

M. C. NANDEESHA, S. S. DE SILVA, D. KRISHNA MURTHY & K. DATHATRI 

Book Reviews 


Volume 25, Number 7 
September 1994 


677 


687 


Phenotypic and genetic parameters of body and compositional traits in Arctic charr, 
Salvelinus alpinus (L.) 
P. ELVINGSON & J. NILSSON 


Feeding at different illumination levels in larvae of three marine teleost species: 
cod, Gadus morhua L., plaice, Pleuronectes platessa L., and turbot, Scophthalmus 
maximus (L.) 

I. HUSE 


Image analysis: a new method for estimating triploidy in commercial bivalves 

A. GERARD, Y. NACIRI, J.-M. PEIGNON, C. LEDU, P. PHELIPOT, C. NOIRET, 1. PEUDENIER & 
H. GRIZEL 

Optimization of triploid induction by the use of 6-DMAP for the oyster Crassostrea 
gigas (Thunberg) 

A. GERARD, Y. NACIRI, J.-M. PEIGNON, C. LEDU & P. PHELIPOT 

Mating and spawning of freshwater crayfish, Austropotamobius pallipes Lereboullet, 
under laboratory conditions 

J. M. CARRAL, J. D. CELADA, J. GONZALEZ, M. SAEZ-ROYUELA & V. R. GAUDICSO 
Effect of organic fertilizer and formulated feed in pond culture of the freshwater 
prawn, Macrobrachium rosenbergii (de Man): pond productivity 

M. H. MACLEAN, J. H. BROWN, K. J. ANG & K. JAUNCEY 

A study on the quantitative water requirements of red porgies, Pagrus pagrus L. 
(Pisces: Sparidae), during early on-growing under self-feeding conditions 

M. KENTOURI, D. O'NEILL, P. DIVANACH & G. CHARALAMBAKIS 


613 

623 

631 
639 
649 

659 

697 

709 

721 

729 

741 


753 Effect of population density on the growth, feed and protein conversion efficiency 
and biochemical composition of a tropical freshwater catfish, Mystus nemurus (Cuvier 
& Valenciennes) 
M. S. KHAN 


Short Communication 

761 Prevalence and mean intensity of salmon lice, Lepeophtheirus salmonis Kr@yer, 
infection on wild Atlantic salmon, Salmo salar L., postsmolts 
B. FINSTAD, B. 0. JOHNSEN & N. A. HVIDSTEN 

765 Book Reviews 


Volume 25, Number 8 
October 1994 


769 Induced triploidy in the European clam, Ruditapes decussatus (L.), and performance 
of triploid larvae 
A. GERARD, Y. NACIRI, C. NOIRET, C. LEDU, J.-M. PEIGNON & P. PHELIPOT 

781 The unexploited potential of tilapia hybrids in aquaculture 
G. W. WOHLFARTH 

789 A nutrient budget of some intensive marine shrimp ponds in Thailand 
M. R. P. BRIGGS & S. J. FUNGE-SMITH 
Ammonia removal capacity of European natural zeolite tuffs: application to aqua- 
culture waste water 
D. BERGERO, M. BOCCIGNONE, F. DI NATALE, G. FORNERIS, G. B. PALMEGIANO, L. ROAGNA 
& B. SICURO 
Lipid nutrition in Arctic charr, Salvelinus alpinus (L.): a mini review 
E. RING@ & R. E. OLSEN 
Influence of starvation, body size and temperature on ammonia excretion in the 
marine bivalve Tapes decussatus (L.) 
A. M. KHALIL 


Short Communications 


Development of the swim bladder of cultured Sparus aurata L.: a histological study 
F. SOARES, M. T. DINIS & P. POUSAO-FERREIRA 


Further observations on the sex inversion of Atlantic salmon, Salmo salar L., using 
17 x methyl testosterone 
R. JOHNSTONE & P. M. MACLACHLAN 


861 Lack of growth-stimulating effect of lactate on Atlantic salmon, Salmo salar L. 
G. GISLASON, R. E. OLSEN & RING@ 


863 Book Review 


Volume 25, Number 9 
November 1994 


865 Overwintering tilapia, Oreochromis spilurus (Giinther), fingerlings using warm under- 
ground sea water 
E. M. CRUZ & M. RIDHA 

873 Acute toxicity of water extracts of barks of Balanites aegyptiaca and Kigelia africana 
to Oreochromis niloticus (L.) 
E. B. C. UFODIKE & E. OMOREGIE 


4 


Growth-promoting potential of human chorionic gonadotropin (HCG) in common 
carp, Cyprinus carpio (L.) 

P. KESHAVANATH & A. J. MATTY 

Maturation and artificial fertilization of eggs of captive common wolffish, Anarhichas 
lupus L. from the White Sea 

D. A. PAVLOV 

Effect of astaxanthin and vitamin A on growth and survival during first feeding of 
Atlantic salmon, Salmo salar L. 

R. CHRISTIANSEN, @. LIE & O. J. TORRISSEN 

Influence of dietary water content on feed intake, growth and survival of juvenile 
Atlantic cod, Gadus morhua L., during the weaning process 

H. OTTERA, G. 1. HEMRE & @. LIE 

Allozymic variation among populations of noble crayfish, Astacus astacus L., in 
southern Norway: implications for management 

S. E. FEVOLDEN, T. TAUGBOL & J. SKURDAL 

Comparison of some isozymes on the yellow and silver phases of the European eel, 
Anguilla anguilla L. 

B. SIMON, L. BARTHELEMY, P. SEBERT & L. TANGUY 

Induced diploid gynogenesis and polyploidy in crucian carp, Carassius auratus gibelio 
(Bloch), X common carp, Cyprinus carpio L., hybrids 

N. B. CHERFAS, B. I. GOMELSKY, 0. V. EMELYANOVA & A. V. RECOUBRATSKY 

Short Communication 

Use of ascorbyl-2-monophosphate-magnesium as a dietary source of ascorbic acid 
for sea bass, Lates calcarifer (Bloch) (Centropomidae) 

W. PHROMKUNTHONG, M. BOONYARATPALIN, T. PHIMONJINDA & V. STORCH 


Author Index. 


Subject Index 


881 
891 
903 
915 
927 
937 
943 
955 
5 
3 


